TO EXTEND relationships previously reported for rhabdomyosarcoma in children (1), we analyzed the epidemiologic features of other sarcomas with softtissue predominance, using data from a national registry of childhood cancer deaths and a multihospital survey of medical records.
MATERIALS AND METHODS
The National Vital Statistics Division, U .S. Public Health Service, provided copies of death certificates for all children in the United States who died from cancer under age 15 years and under 20 years in all States except Louisiana and Missouri. There were 399 certificates giving the following diagnoses: fibrosarcoma, neurofibrosarcoma, liposarcoma, synovial sarcoma, leiomyosarcoma, mesenchymoma, myxosarcoma, alveolar soft-part sarcoma, and lipomyosarcoma. From these records we abstracted the names of the child and the mother, the State of residence, age, sex, race, and dates of birth and death of the child, and the diagnosis of the primary neoplasm and other disorders. Blood-vessel tumors, to be reported in a separate study, were excluded from this series.
In addition, medical charts were reviewed for 297 children whose neoplasms were diagnosed by histopathology before age 20 years at cooperating institutions. 2 Information comparable to that obtained from death records was abstracted from the charts, including age of the child, date of diagnosis of the tumor, primary tumor site, and other disorders noted in the medical and family history. Forty-eight of these patients also appeared in the mortality series. Table 1 shows the number of deaths and death rates by age group, sex, and color of the patient and the histology of thc tumor. Fibrosarcoma was the most common cause of death; it comprised one-third of cancers for pa tien ts of ages 0-14 and 15-19 years. For all tumors combined, the mortality rate increased with age for males and females of both colors. The rates were somewhat higher for whites than nonwhites except for females at ages 15-19. The overall sex ratio (M/F) for all ages combined was nearly 1: 1 for ages 0-14, and 4: 3 for ages 15-19 years. The mortality rate for combined tumors among males and females of both colors was slightly higher at ages 0-4 years than at ages 5-9 years and sharply increased thereafter (text- fig. 1 ). Deaths in the first age group primarily occurred at the age of 1 year (29 cases) and at age 3 (30 cases). Males had higher rates than females except at ages 10-14 years.
In the hospital series, most sarcomas were diagnosed in children at ages 0-4 years (text- fig. 2 ). Males predominated except at ages 10-14 years, with the sex ratio greatest at ages 0-4 years. An expected peak during adolescence was absent because most tumors were ascertained from pediatric centers. Fibrosarcoma was the predominant tumor (table 2).
Site of Onset
The sarcomas ascertained from the hospital series were mainly in the head and neck, extremities, chest wall, and retroperitoneum (table 3). Fibrosarcoma predominated at most sites, except for the mediastinum and retroperitoneum (liposarcoma) and the gastrointestinal tract (leiomyosarcoma). Fibrosarcoma occurred mainly in the head and neck at ages 0-4 years but shifted to the extremities at ages 10-19. Males were at greater risk for tumors of the head and neck, extremItIes, nervous system, mediastinum, and retroperitoneum. Females were more prone to tumors of the vertebrae and pelvic bones.
Temporal and Geographic Patterns
There was no significant variation in annual mortality rates, season of birth, or geographic distribution among children developing these sarcomas. 
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Associated Conditions
Additional diagnoses were recorded in the hospital charts of 35 children (table 4) . Twelve boys and 3 girls had multiple neurofibromatosis [von Recklinghausen's disease (VRD)] associated with either neurofibrosarcoma (l2 cases) or fibrosarcoma (3 cases) of diverse anatomic sites. One child (patient #16) with fibrosarcoma of the trapezius muscle had Wilms' tumor diagnosed at autopsy. Other second primary tumors were reported: meningioma concurrent with a fibrosarcoma of the meninges (patient #17), although the tumors may be different manifestations of the same neoplastic process (2); chronic myelogenous leukemia occurring after liposarcoma of the neck (patient #18); hamartoma of the liver with leiomyosarcoma of the stomach (patient #20): and adrenal cortical adenoma and partial malrotation of the mesentery with undifferentiated sarcoma of the chest wall (patient #21). Also recorded were capillary hemangiomas (patients #22, 23) and a renal medullary cyst (patient #33). Generally, there was no clear excess in the frequency of an associated disorder or environmental hazard reported in the hospital charts. However, 2 children developed sarcomas in the field of radiation exposure: One with a history of thymic irradiation during infancy developed an undifferentiated sarcoma of the heart 17 years later, and a patient with irradiation to the nasopharynx for lymphoid hyperplasia developed a fibrosarcoma of the neck 3 years later.
In the mortality series, neurofibrosarcoma was recorded with multiple neurofibromatosis (7 cases) and polyposis of the colon (l case). Tuberous sclerosis (2 cases) occurred with liposarcoma and leiomyosarcoma. Neurofibromatosis, cardiac fibroelastosis, cerebral palsy, and seizure disorder (l each) were reported with fibrosarcoma. A 19-year-old female with leiomyosarcoma of the heart had a patent foramen ovale. Table 5 lists neoplasms reported in close relatives of 297 children in the hospital series. There were 2 instances of familial sarcoma: 1) A child (#42) with an undifferentiated sarcoma of the thigh had a brother dying from sarcoma of the stomach, and the maternal grandfather had hepatoma; and 2) a child (#39) with fibrosarcoma of the pharynx had a mother with leiomyosarcoma of the uterus. In another family, a patient (#37) with fibrosarcoma had a sib with a brain tumor and a mother with breast cancer. Two other children (#36, 38) had mothers with breast cancer, and 2 (#40, 41) had sibs with brain tumors. Among male relatives, 7 of 28 reported cancers were brain tumors (25%), whereas the usual relative proportion is approximately 2% (3). Breast cancer occurred in 10 of 30 female relatives reported with malignancy, about 1}6 times greater than the usual frequency (3). In the mortality series, no child with any of the tumors had a sib dying of cancer during 1960-68.
Family History

DISCUSSION
The bimodal age curve for rhabdomyosarcoma in young people (1, 4) , with peaks in early childhood and adolescence, was seen also in this study of other sarcomas with soft-tissue predominance. Also, a sizable proportion of the children with various soft-tissue tumors were affected before the age of 1 year, which suggests a congenital origin in some cases.
In this study, the sarcomas of young children were primarily in the head and neck with a shift to the extremities after puberty. This trend is consistent with the observation that soft tissues of the limbs rapidly proliferate at puberty (5) . Rapidly proliferating tissues of the extremities may be more susceptible to oncogenic influences, as proposed for osteosarcomas which increase in frequency with puberty and are primarily localized to the metaphyseal ends of bones, areas of greatest mitotic activity (6) . Although rhabdomyosarcoma also predominated in the head and neck among young children, the tumors primarily involved the testes and adjacent structures later in chiidhood (7). Our study confirmed the association between the dominantly inherited VRD and neurofibrosarcoma. In the hospital series, 12 of 28 children with neurofibrosarcoma had VRD, a frequency comparable to that previously observed (8). Males and females are about equally affected by VRD (9), but 9 of 12 patients with associated neurofibrosarcoma were males. In addition, patients with VRD probably have an increased risk of other sarcomas (10-12) , as indicated by the discovery of 3 boys with fibrosarcoma in our study. A previous series of soft-tissue sarcomas associated with VRD also reflected male susceptibility (12), which may provide a clue to the risk factors involved with sarcomatous transformation in VRD. A genetic influence also appears to underlie the tendency for rhabdomyosarcoma and other soft-tissue sarcomas to aggregate in sibs .and to be associated with breast cancer, brain tumors, and other neoplasms in relatives (13-15). Consistent with these previous observations is the familial susceptibility to sarcoma and to brain and breast neoplasms seen in the present survey. Perhaps certain families predisposed to sarcomas and brain tumors represent a forme fruste of VRD which might be distinguished on the basis of serum nerve-growth-stimulating activity. Increased activity has been reported in the sera of VRD patients (16), although it is not clear if this factor results from or predisposes to the neural tumors.
